Cognitive Load Theory Principles Applied to Simulation Instructional Design for Novice Health Professional Learners by Grieve, Susan M
Nova Southeastern University
NSUWorks
Department of Physical Therapy Student Theses,
Dissertations and Capstones Department of Physical Therapy
1-1-2019
Cognitive Load Theory Principles Applied to




This document is a product of extensive research conducted at the Nova Southeastern University College of
Health Care Sciences. For more information on research and degree programs at the NSU College of Health
Care Sciences, please click here.
Follow this and additional works at: https://nsuworks.nova.edu/hpd_pt_stuetd
Part of the Physical Therapy Commons
All rights reserved. This publication is intended for use solely by faculty, students, and staff of Nova
Southeastern University. No part of this publication may be reproduced, distributed, or transmitted
in any form or by any means, now known or later developed, including but not limited to
photocopying, recording, or other electronic or mechanical methods, without the prior written
permission of the author or the publisher.
This Dissertation is brought to you by the Department of Physical Therapy at NSUWorks. It has been accepted for inclusion in Department of Physical
Therapy Student Theses, Dissertations and Capstones by an authorized administrator of NSUWorks. For more information, please contact
nsuworks@nova.edu.
NSUWorks Citation
Susan M. Grieve. 2019. Cognitive Load Theory Principles Applied to Simulation Instructional Design for Novice Health Professional

















We hereby certify that this dissertation, submitted by Susan M. Grieve conforms to 
acceptable standards and is fully adequate in scope and quality to fulfill the dissertation 




_________________________________________         ____________________                
Dr. Shari Rone-Adams, PT, MHSA, DBA                                                 Date                                                 
Chairperson of Dissertation Committee 
 
 
_________________________________________         ____________________ 
Dr. Bini Litwin, PT, DPT, PhD, MBA                                                         Date                                                                                                             
Member, Dissertation Committee 
 
 
__________________________________________          ____________________ 
Dr. Leah Nof, PT, PhD, MS,                                                                      Date                               







_____________________________________              ___________________ 
Dr. M. Samuel Cheng, PT, MS, Sc.D                       Date 
Associate Professor 
Director, Physical Therapy PhD Program 
 
                                                                                         
______________________________________  ___________________ 
Dr. Shari Rone-Adams, PT, MHSA, DBA         Date 
Professor  
Chair, Department of Physical Therapy 
 
 
____________________________________               ___________________  
Dr. Stanley Wilson, PT, Ed.D, CEAS                                                      Date 

































































1.0	 Introduction			 	 Simulation	based	learning	(SBL)	is	widely	utilized	across	health	professions	educational	programs	and	is	recognized	as	an	educational	intervention	with	potential	to	facilitate	the	growth	of	transformational	learners	ready	for	collaborative	practice	environments.	National	and	global	agencies	recognize	the	untapped	potential	of	SBL	as	a	key	educational	modality	in	the	training	of	future	health	professionals.1,2	The	literature	shows	that	technology-enhanced	simulation	when	compared	to	other	instructional	interventions	(or	no	intervention),	in	training	health	professionals	is	associated	with	positive	effects	for	knowledge,	skills,	behavioral,	and	patient	related	outcomes.3–5	What	remains	unanswered	is	specifically	how	learning	through	simulation	modalities	works,	why	it	works,	and	for	whom	it	optimally	works.6	Quality	research	is	needed	to	provide	insight	into	these	questions.	Those	in	the	field	of	health	professions	educational	research	strongly	recommend	that	the	focus	of	future	research	in	SBL	move	beyond	general	questions	of	"is	simulation	effective?"	and	toward	questions	that	provide	insight	into	which	factors	and	instructional	methods	have	positive	influences	on	learning.5–8		
































The	work	had	three	specific	overall	aims:	1. to	use	CLT	principles	to	guide	the	design	of	simulation	experiences	in	health	professional	education	to	optimize	performance	and	learning	outcomes,		2. to	measure	cognitive	load	in	simulation	learning	environments,	and	3. to	contribute	to	the	understanding,	through	the	use	of	simulation,	of	how	best	to	assist	development	of	health	professional	students	who	are	ready	for	collaborative	practice.			





















































































an	educational	modality	to	achieve	outcomes	consistent	with	the	IPEC	core	competencies	provides	a	critical	opportunity	for	health	professional	educational	researchers	to	work	toward	closing	the	gap	through	the	generation	of	high	quality	evidence.				 	 Disrupting	the	status	quo	in	health	professional	education	is	intended	to	create	transformational	learners	with	habits	of	the	mind	to	challenge	the	current	state	of	health	care	across	the	globe.	Two	promising	educational	strategies	are	suggested	to	create	the	reality	of	true	collaborative	practice:	expanding	the	role	of	simulation	and	focusing	on	interprofessional	education.	Simulation	has	the	potential	to	facilitate	informative,	formative,	and	transformative	learning.2	Additionally,	simulation	experiences	may	accelerate	learning.1	Both	the	Independent	Commission	and	the	World	Health	Organization	recommend	using	simulation	as	a	modality	to	facilitate	the	goal	of	collaborative	practice.2,28	Despite	these	recommendations,	the	quality	of	evidence	guiding	educators	in	how	to	most	effectively	use	simulation	to	its	fullest	potential	is	limited.	Increasing	the	amount	and	quality	of	evidence	is	a	strongly	suggested	focus	of	health	professional	educational	researchers	worldwide	and	is	discussed	further	in	section	2.3.3.		 	
2.3		 Simulation	in	Health	Professions	Education	
	 	 2.3.1	History	of	Simulation	Based	Health	Education			 	 The	use	of	simulation	as	an	adjunct	to	the	clinical	training	of	health	providers	has	a	longstanding	history.		A	Sanskrit	text	written	between	the	4th-6th	centuries	BC	describes	making	life-sized	whole	body	simulators	for	the	purposes	of	practicing	medical	and	surgical	skills	and	procedures.37	In	10th	century	China,	life-sized	bronze	statues	were	used	to	teach	acupuncture	skills.37	Midwives	and	surgeons	in	18th	century	Europe	used	
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	 	 	The	first	of	three	quantitative	systematic	reviews	and	meta-analyses	was	published	in	2011	and	adheres	to	the	PRISMA	standards	for	quality	reporting.	This	review	sought	to	answer	two	questions:	1)	To	what	extent	is	technology	enhanced	simulation	training	for	health	professionals	associated	with	improved	outcomes	in	comparison	to	no	intervention?	and	2)	How	do	outcomes	vary	for	different	simulation	instructional	designs?3	The	authors	define	technology-enhanced	simulation	as	encompassing	computer-based	virtual	reality	simulators,	high-fidelity	and	static	mannequins,	plastic	models,	live	animals,	inert	animal	products,	and	human	cadavers.3	Similar	to	the	2005	review,	standardized	patients	were	not	included	as	a	simulation	modality.	The	authors	used	broad	criteria	to	include	studies	in	any	language,	health	professional	learners	at	any	stage	in	training	and	practice,	any	research	designs	that	compared	simulation	to	no	other	instruction,	and	no	earliest	cutoff	date	for	inclusion.	The	search	resulted	in	609	studies	included	in	the	final	analysis	and	spanned	publication	from	1969	through	May	2011.			 	 In	comparison	to	no	intervention,	technology-enhanced	simulation	in	the	training	of	health	professionals	is	associated	with	large	positive	effects	for	knowledge,	skills	and	behavior	outcomes	and	moderate	effects	for	patient	related	outcomes.3	The	authors	point	to	continued	problems	with	study	quality	but	argue	that	because	of	the	large	established	effect	sizes	across	multiple	learning	outcomes,	future	researchers	need	not	be	concerned	with	comparisons	of	simulation	to	no	intervention.3	Additionally,	because	this	review	did	not	compare	simulation	to	any	other	educational	intervention,	the	authors	completed	a	follow-up	review	addressing	this	limitation.			 The	second	quantitative	review	in	2012	addressed	the	following	questions:	1) What	is	the	effectiveness	of	simulation	technologies	for	training	health	professionals	in	
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	 	 Cobb	posits	a	revised	theory	on	learning	and	media	that	focuses	on	exploring	“cognitive	efficiency”,	linking	media	choices	in	instruction	to	ease	of	learning	specific	content	by	lessening	“cognitive	load”.56		Joy	goes	further	by	suggesting	research	questions	be	directed	at	exploring	“what	combination	of	instructional	strategies	and	delivery	media	will	best	produce	the	desired	learning	outcome	for	the	intended	audience?”57	Although	the	preceding	discussion	concerns	itself	with	internet	and	computer	instructional	mediums,	the	ideas	apply	to	simulation	as	an	instructional	medium	as	well.	The	argument	has	been	made	that	if	there	are	no	learning	differences	in	outcomes	between	different	levels	of	fidelity	used	in	simulation,	then	educators	must	choose	the	least	expensive	option.41	As	some	have	stated,	“like	any	other	tool,	the	effectiveness	of	simulation	technology	depends	on	how	it’s	used”.58			 	 Bradley	posits	that	without	a	commitment	to	creating	a	strong	evidence	base,	simulation	at	best	will	retain	a	peripheral	place	in	the	education	and	training	of	health	professionals.	The	worst	outcome	is	that	simulation	will	stagnate	for	the	lack	of	forceful	argument	in	its	favor.38	As	healthcare	simulation	scholarship	matures,	so	do	the	questions	
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about	how	best	to	advance	the	science	of	simulation.59	Specifically,	educators	have	called	for	research	directed	at	simulation	instructional	design	in	order	to	identify	what	works,	for	whom,	and	under	what	circumstances.	5–7Adamson	goes	further,	echoing	many	in	the	simulation	educational	community	by	asking	,	“what	are	‘good’	educational	practices	in	simulation	and	is	it	simulation	or	other	educational	practices	that	make	simulation	effective?”60	Artino	and	Durning	ask	“what	are	the	key	factors	and	instructional	methods	used	with	simulation	that	positively	influence	learning	and	transfer?”9	They	define	transfer	as:	the	ability	to	extend	what	has	been	learned	in	one	context	to	new	contexts.	This		ability	to	transfer	is	linked	to	the	development	of	expertise.9	Instructional	design	research	has	been	viewed	by	key	constituencies	as	a	top	priority	for	scholarship	in	health	professional	simulation.6,61				 	 Others	suggest	the	efforts	of	simulation	research	need	to	move	away	from	a	focus	on	procedural	skills	training	and	toward	clarifying	effective	simulation	strategies	to	enhance	patient	safety	and	quality	improvement	across	healthcare	settings.62	Pucher	et	al.62	echoes	the	goal	of	using	simulation	as	a	modality	to	train	transformative	learners	with	habits	of	the	mind	ready	for	collaborative	practice.	This	goal	has	been	supported	by	the	Independent	Commission	and	the	Carnegie	Foundation	as	strongly	needed	in	the	21st	century	healthcare	environment.2,26			 	 Incorporating	the	use	of	learning	theories	and	conceptual	frameworks	into	simulation	research	is	also	strongly	recommended.5	Doing	so	will	make	clear	the	links	and	mechanisms	underlying	instructional	design	interventions,	as	well	as	improve	the	ability	to	generalize	study	findings.5	“How	do	theories	of	learning	and	teaching	inform	the	design	of	simulation	interventions?”	and	“How	do	theories	of	cognitive	load	inform	the	design	and	
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	 	 2.5.3	 Working	Memory	(WM)		 	 Unlike	LTM	and	SM,	working	memory	(WM)	holds	information	in	a	state	that	is	accessible	to	human	consciousness,	which	allows	it	to	be	actively	manipulated.15	Working	memory	provides	the	interface	between	perception,	LTM,	and	action.	It	supports	a	range	of	cognitive	activities,	including	analytic	procedures,	reasoning,	comprehension,	and	learning.80			 	 Limited	in	both	storage	capacity	and	ability	to	retain	information	over	time,	WM	is	often	described	as	the	“bottleneck”	of	the	memory	system.	WM	can	hold	onto	only	5-7	“chunks”	or	information	elements	at	one	time	and,	if	not	rehearsed	within	15-20	seconds,	the	information	element	disappears	from	WM	storage.81,82	Additionally,	WM	can	only	manipulate	or	work	with	2-4	information	elements	at	once,	already	the	upper	limits	of	human	active	processing	capacity.83	Both	of	these	characteristics	of	working	memory	adversely	affect	learning,	as	exceeding	these	limits	decreases	the	effectiveness	of	active	processing.15	What	CLT	attempts	to	address	is	how	to	best	optimize	“load”	on	WM	in	order	to	promote	learning;	doing	so	maximizes	a	learner’s	active	processing	potential.	This	leads	to	the	integration	of	new	information	with	existing	related	knowledge	organized	and	stored	in	LTM.	Additionally,	when	WM	capacity	is	severely	taxed,	a	learner’s	ability	to	acquire	new	knowledge	and	store	information	in	a	manner	that	they	can	transfer	to	new	situations	is	decreased.84	The	ability	to	generalize	or	transfer	knowledge	to	novel	situations	has	been	linked	to	the	development	of	expertise.9		 	 2.5.4	 Types	of	Cognitive	Load	Imposed	on	Working	Memory		
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	 	 The	second	category	of	load	is	Extraneous	Cognitive	Load	(ECL)	defined	as	resources	devoted	to	understanding	the	manner	in	which	a	learning	environment,	task,	or	problem	is	presented.	Extraneous	cognitive	load	(ECL)	refers	to	the	WM	resources	taken	up	by	cognitive	processing	that	is	not	essential	to	the	learning	activity.	ECL	can	increase	because	of	inefficient	instructional	design.	To	mitigate	the	detrimental	effects	of	ECL	on	learning,	element	interactivity	unrelated	to	the	goals	of	instruction	should	be	controlled.16,85	ECL	can	be	altered,	ideally	lowered,	through	intentional	instructional	design	strategies.14,85	In	using	the	above	example	for	the	learner	with	limited	clinical	exposure,	when	asked	to	determine	the	stability	of	a	patient,	eliminating	unnecessary	equipment	and	sounds	from	the	environment	would	decrease	ECL.		Doing	so	may	free	up	WM	resources	to	create	new	understanding.		 	 The	third	and	last	category	of	load	is	termed	Germane	Cognitive	Load	(GCL)	or	
Germane	Resources	(GR)	and	is	associated	with	the	WM	resources	needed	in	creating	new	knowledge	and/or	revising	existing	knowledge.14,15,85,86	There	is	some	controversy	regarding	whether	GCL	is	an	independent	type	of	load.		Recent	discussions	contend	GCL	is	a	specific	feature	of	the	learning	activity	and	therefore	a	part	of	ICL.86	From	this	perspective	GCL	is	referred	to	as	germane	resources	(GR);	however,	regardless	if	indistinguishable	from	intrinsic	cognitive	load,	GR	or	GCL	reflects	the	WM	resources	invested	in	learning.		
	 	 2.5.5		 Relationship	Between	Total	Working	Memory	Capacity,	Total	CL,	and		
















strategy	varies	widely	limiting	the	ability	to	make	definitive	conclusions	regarding	best	practices	in	using	example-based	learning.19			 	 In	a	follow-up	to	study	addressing	the	concerns	generated	from	the	2010	review,	Van	Gog	et	al.89	compared	three	example-based	problem-solving	strategies	to	problem-solving	only	in	a	group	of	103	secondary	students	who	were	novices	in	troubleshooting	electrical	circuit	problems.	The	students	were	randomly	assigned	one	of	four	groups:	1. studying	worked	examples	only	(WE)		2. problem	solving	only	(PS)		3. problem	solving	followed	by	studying	worked	examples	(PS/WE)	4. studying	worked	examples	followed	by	problem	solving	(WE/PS).		Results	showed	that	PS	and	PS/WE	conditions	were	less	effective	than	WE	and	WE/PS	conditions.	The	WE	and	WE/PS	groups	significantly	outperformed	the	PS	and	PS/WE	groups	on	post-test	knowledge.	Additionally,	higher	post-test	performance	scores	were	associated	with	lower	investments	of	mental	effort	scored	on	the	Paas	Scale	(discussed	in	section	2.7).		Additionally,	the	criticism	that	example-based	learning	is	beneficial	over	problem	solving	only	because	example-based	learners	received	more	information	and	instruction	time	was	challenged	in	this	study.	The	WE/PS	group	outperformed	the	PS/WE	group	despite	both	groups	receiving	exactly	the	same	information	and	instruction	time.	They	differed	only	in	the	order	the	strategies	were	experienced.		In	summary,	the	results	show	that	substituting	some	of	practice	problems	with	worked	examples	is	not	necessarily	always	effective.	The	effectiveness	depends	on	when	the	worked	examples	are	provided:	before	or	after	problem	solving.	This	study	demonstrates	that	worked	examples	are	most	effective	when	provided	to	novice	learners	before	problem	solving.	This	finding	fits	with	
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Sweller’s	CLT	view	that	worked	examples	facilitate	novice	students	in	building	cognitive	schemas	that	can	guide	future	problem	solving.15		 	 Van	Gog	et	al.90	suggest	that	worked	examples	may	not	be	effective	in	supporting	the	acquisition	of	flexible	or	transferable	knowledge	because	worked	examples	are	typically	quite	structured:	they	consist	of	a	problem,	solution	steps,	and	a	final	solution.	Process-oriented	information	about	why	specific	solution	steps	are	used	(the	rationale	behind	the	problem)	or	how	one	selects	appropriate	knowledge	(strategic	knowledge)	to	solve	the	problem	is	not	provided	in	classic	worked	problem	examples.90	To	optimize	learning	from	worked	examples,	Van	Gog	et	al.90	suggest	written	or	video	recorded	instructional	explanations	with	process-oriented	information	added	to	worked	examples.		A	meta-analytic	review	by	Wittwer	et	al.91	concluded	that	adding	written	process-oriented	instructional	explanations	to	worked	examples	had	a	significant,	but	small,	positive	effect	on	learning.	Additionally,	adding	process-oriented	explanations	(rationales)	was	more	helpful	for	acquiring	conceptual	rather	than	procedural	knowledge,	and	was	equally	effective	in	prompting	students	to	provide	self-explanations.91		 	 Salden	et	al.92	explored	tutored	problem	solving	through	computer-generated	assist	as	a	means	to	maximize	self-explanation	opportunities	in	learners	(a	strategy	not	possible	in	classic	worked	example	studies).	The	authors	reviewed	eight	studies	in	the	domain	of	mathematics	comparing	computer	generated	hints	in	response	to	student	errors	to	planned	computer	generated	step-by	step	problem	solving	with	explanations	and	questions	(tutored	problem).	The	proposed	conclusion	from	this	review	is	that	tutors	reduced	extraneous	cognitive	load	by	limiting	the	cognitive	solution	space	students	have	to	search,	and	in	response	increased	generative	processing	by	guiding	students	through	the	
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2.7		 Measuring	Cognitive	Load	with	Subjective	Scales		 	 The	ability	to	measure	the	type	of	cognitive	load	(intrinsic,	extraneous,	germane)	is	essential	to	CLT’s	capacity	to	guide	instructional	design	to	its	fullest.97	This	is	because	CLT	proposes	that	WM	load	is	not	simply	the	byproduct	of	the	learning	process	but	rather	a	critical	factor	that	contributes	to	whether	an	instructional	intervention	is	a	success	or	failure.97	In	order	to	support	this	position,	it	is	imperative	that	the	construct	of	CL	is	measurable,	which	allows	for	the	empirical	establishment	of	the	relationship	between	CL	and	performance	or	learning.97,98			 	 Paas	et	al.99	initially	conceptualized	the	measurement	of	CL	in	1994	as	having	both	task-centered	and	learner-center	dimensions.	The	task-centered	dimension	is	described	as	mental	load,	or	processing	demands	imposed	by	a	task	and	the	environment.	The	task-centered	dimension	is	determined	by	expert	opinion,	mathematical	models,	and	task	analysis.		It	is	determined	a	priori	as	an	estimate	of	anticipated	total	CL	associated	with	a	learning	activity	for	a	given	learner.97,99	The	learner-centered	dimension	is	divided	into	mental	effort,	the	WM	resources	needed	to	process	task	demands,	and	performance,	a	learner’s	overall	achievement	on	the	task.	97,99				 	 Most	subjective	measures	are	multidimensional;	an	estimate	of	total	CL	comprises	
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mental	demand,	physical	demand,	temporal	demand,	performance,	effort,	and	frustration.97,100	Additionally,	subjective	measures	assume	individuals	are	able	to	reflect	on	their	cognitive	processes	and	use	rating	scales	to	report	on	these	processes	after	a	learning	activity.	The	most	commonly	used	of	these	measures	are	the	Paas	Cognitive	Load	Scale97	(Paas	Scale)	and	the	NASA-Task	Load	Index101	(TLX).		 	 The	Paas	Scale	is	a	single-item	measure	of	total	cognitive	load	first	proposed	in	1992.99	Subjects	are	asked	to	rate	the	perceived	intensity	of	their	mental	effort	on	a	9-point	scale	(1	=	very,	very	low	mental	effort;	9	=	very,	very	high	mental	effort).	Reliability	evidence	to	detect	fluctuations	in	intrinsic	load	exists	for	the	Paas	Scale.97,102 The	TLX	has	six	subscales:	mental	demand;	physical	demand;	temporal	demand;	performance;	effort,	and	frustration.	Individuals	are	asked	to	indicate	the	level	of	each	dimension	by	making	a	mark	on	a	visual	analog	scale	(range:	0–20).101	Both	of	these	scales,	although	widely	used	in	the	cognitive	load	literature,	have	the	drawback	of	not	being	able	to	differentiate	between	or	measure	levels	of	the	different	types	of	cognitive	load.	Both	have	the	goal	of	estimating	total	CL	imposed	on	a	learner	over	the	entirety	of	a	learning	activity;	however,	without	the	ability	to	differentiate	extraneous	versus	intrinsic	load,	it	is	impossible	to	ascertain	if	an	educational	intervention	created	greater	or	lesser	extraneous	load	for	a	given	learner.	Naismith	et	al.103	in	an	attempt	to	establish	validation	evidence	for	the	commonly	used	CL	measures	for	use	with	simulation	experiences,	found	that	the	Paas	Scale	and	TLX	most	likely	capture	only	the	construct	of	intrinsic	cognitive	load	(ICL),	although	the	level	of	ICL	across	scales	varied	within	learners	for	a	given	activity.103		This	demonstrates	that	task	complexity	can	be	detected	through	subjective	measures	designed	to	capture	intrinsic	cognitive	load.			
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		 	 3.1.1		 Background		 One	of	the	primary	challenges	in	applying	cognitive	load	theory	(CLT)	principles	to	the	design	of	simulation-based	health	professional	education	is	the	limited	evidence	supporting	the	use	of	existing	measures	of	cognitive	load	(CL)	within	simulation-based	learning(SBL).103,121,122	In	particular,	there	is	a	lack	of	investigation	into	whether	a	recently	developed	measure	of	CT,	The	Leppink-Paas	Scale24	is	sufficiently	sensitive	in	capturing	the	differences	in	the	type	of	CL	(intrinsic	vs.	extraneous)	experienced	by	learners	in	SBL	(that	would	otherwise	be	predicted	based	on	CLT	alone).	Ascertaining	how	students	in	the	health	professions	interpreted	the	wording	of	the	existing	measure	immediately	after	participating	in	a	simulation	activity	provided	an	initial	step	in	addressing	this	gap.			 	 3.1.2		 Methods			 3.1.2a		 Participants:		 	 Health	professional	graduate	students	engaged	in	SBL	experiences	from	the	Doctor	or	Master	of	Occupational	Therapy	(OT),	Doctor	of	Physical	Therapy	(PT),	Doctor	of	Podiatric	Medicine	(PM),	Advanced	Bachelor	of	Science	in	Nursing	(ABSN),	and	Master	of	Physician	Assistant	(PA)	programs	from	Samuel	Merritt	University	(SMU)	were	the	population	invited	to	participate	in	cognitive	interviews	conducted	by	the	Director	of	the	Heath	Science	Simulation	Center	(HSSC)	at	SMU,	an	experienced	qualitative	researcher.	Participation	was	not	limited	to	any	specific	level/year	of	student	from	these	programs.	
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		 	 3.2.1		 Background			 Psychometric	evidence	regarding	inter-rater	and	intra-rater	reliability	evidence	for	performance	scores	was	established	using	qualitative	methods;	evidence	was	collected	on	a	tool	designed	to	capture	verbal	communication	skills	using	the	I-SBAR	format.	The	I-SBAR	Verbal	Communication	Measure	(Appendix	10)	was	developed	by	faculty	at	SMU	for	use	in	a	simulation	environment.		Judgments	made	on	the	basis	of	the	scores	generated	from	the	tool	can	be	interpreted	based	on	the	evidence	establishing	a	degree	of	construct	validity.	1)	The	tool	has	undergone	several	revisions	in	wording	and	structure	after	input	from	three	nursing	and	two	physical	therapist	educators.	2)	The	tool	has	been	used	in	two	formative	manikin-based	simulation	experiences	with	second	year	DPT	students.	One	objective	of	this	experience	required	learners	to	verbally	report	an	I-SBAR	formatted	summary	to	a	
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health	care	team	member.	3)	In	discussions	regarding	content	captured	from	the	tool,	nursing	and	PT	faculty	receiving	and	scoring	the	verbal	communication	agreed	that	the	I-SBAR	Communication	Measure	captured	the	important	aspects	of	a	verbal	I-SBAR	summary	for	the	given	SBL	experience.			 	 Establishing	inter	and	intra	rater	reliability	evidence	required	the	assistance	of	four	faculty	raters	from	four	different	graduate	health	professional	programs	at	SMU.	Each	rater	scored	seven	I-SBAR	verbal	communication	audio	recordings	at	two	different	time	points.	Establishing	the	inter-rater	and	intra-rater	reliability	evidence	for	each	rater	allowed	for	the	determination	of	a	most	reliable	rater.	The	most	reliable	rater	was	then	chosen	to	score	all	audio	recordings	collected	during	the	second	quantitative	component	of	this	work	in	an	effort	to	limit	the	degree	of	random	error	associated	with	scores	generated	from	the	tool.			 	 3.2.2		 Methods				 3.2.2a		 Participants:			 Four	participants	for	this	inter	intra-rater	reliability	study	were	purposely	recruited	from	the	SMU	faculty.	The	PI	solicited	participation	from	individuals	known	to	meet	all	of	the	following	inclusion	criteria:	1)	individuals	licensed	as	healthcare	providers	in	the	professions	of	nursing,	occupational	therapy,	or	physical	therapy,	2)	individuals	having		at	least	2	years	of	full-time	work	experience	on	health	care	teams	prior	to	transitioning	to	academic/clinical	teaching,	3)		individuals	having	experience	with	Team	STEPPS124	communication	tools,	either	through	participating	in	a	Master	Training	course	to	become	Team	STEPPS	trainers	for	faculty,	students	and	staff	at	Samuel	Merritt	University	(SMU)	or	as	faculty	in	the	HSSC	who	are	trained	in	Team	STEPPS	at	a	Foundations	level	minimum	(Appendix	11).		
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Recruited	faculty	were	also	responsible	for	modeling	Team	STEPPS	communication	tools,	including	I-SBAR	with	the	students	at	SMU.	Each	recruited	participant	had	the	potential	to	assist	with	scoring	I-SBAR	communications	recordings	in	a	subsequent	study	depending	upon	their	reliability	scores.			 	3.2.2b		Procedures:		 		 This	component	of	the	study	involved	blinded	data	de-identified	audio	recordings	of	students	who	have	since	graduated	from	SMU,	allowing	for	the	Exempt	Review	Process	at	SMU	and	the	Waiver	of	Informed	Consent	Process	for	NOVA	Southeastern	University.	The	PI	selected	seven	I-SBAR	communication	recordings	from	34	existing	recordings	created	during	a	formative	cardiopulmonary	simulation	encounter	for	2nd	year	Doctor	of	Physical	Therapy	students	in	the	Summer	of	2017.	Each	recording	lasted	2-3	minutes.	Three	of	the	recordings	represented	above-average	performance,	two	were	average	performance,	and	two	below-average	performance.	The	selected	recordings	were	reviewed	by	a	second	DPT	faculty	who	provided	similar	ratings	of	performance.			 Each	rater	was	provided	a	copy	of	the	I-SBAR	Verbal	Communication	Measure	and	a	standard	set	of	instructions	when	meeting	individually	with	the	PI.	During	the	meeting,	each	rater	read	the	materials	and	had	questions	resolved.	The	PI	and	rater	together	listened	to	one	sample	audio	recording	and	resolved	questions.	Each	rater	was	provided	with	14	I-SBAR	Communication	Measures,	seven	labeled	“O”	for	original	order	and	seven	“A”	for	alternate	order.	Raters	were	sent	an	electronic	link	to	a	series	of	seven	audio	files	housed	in	two	separate	file	folders,	“original	order”	and	“alternate	order”.	The	PI	pre-determined	the	order	of	the	recordings	for	each	folder.		
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	 Raters	were	asked	to	listen	and	score	the	recordings	in	the	order	they	appeared	in	the	“original	order”	file	within	48	hours	of	meeting	with	the	PI.	They	were	instructed	to	listen	to	each	recording	only	once	and	to	listen	to	all	recordings	in	the	folder	in	one	sitting.	They	were	free	to	score	each	recording	during	listening	or	immediately	after	listening;	however,	they	had	to	finish	scoring	a	recording	before	moving	on.	A	minimum	48-hours	(but	no	more	than	72	hours)	after	scoring	the	recordings	in	the	“original	order”	folder,	raters	repeated	the	process	with	the	recordings	in	the	“alternate	order”	folder.	Raters	scored	all	recordings	in	a	private	quiet	space	of	their	choice.	The	PI	was	not	present	during	scoring.	Once	all	meetings	with	raters	were	completed,	the	PI	listened	and	scored	all	recordings	according	to	the	established	protocol.	Total	time	burden	for	each	rater	was	between	90	and	120	minutes	inclusive	of	the	initial	meeting	with	the	PI.			 3.2.2c		 Data	Analysis:	
	 	 i.		Intra-rater	Reliability		 	 To	establish	the	intra-rater	reliability	of	the	tool,	Pearson	product	moment	correlations	were	calculated	between	trial	1	and	2	for	each	rater.	Since	correlation	does	not	address	agreement,	additional	agreement	statistics	were	calculated.	For	this	part	of	the	analysis,	agreement	was	defined	as	the	percentage	of	agreement	or	the	number	of	times	the	rater	matched	his	or	her	rating	between	trial	one	and	trial	two.	














	 	 3.3.2	 Methods			 3.3.2a		 Participants		 	 i.		Characteristics:		 The	population	of	study	were	graduate	students	pursuing	an	entry-level	clinical	degree	in	the	health	professions.		Students	from	the	Doctor	or	Master	of	Occupational	Therapy	(OTD)	(MOT),	Doctor	of	Physical	Therapy	(DPT),	Doctor	of	Podiatric	Medicine	(DPM),	Entry	Level	Master	of	Science	in	Nursing	(ELMSN),	Advanced	Bachelor	of	Science	in	Nursing	(ABSN)	and	Master	of	Physician	Assistant	(PA)	programs	at	Samuel	Merritt	University	(SMU)	were	invited	to	participate	in	this	study.	All	of	the	included	programs	represent	entry-level	clinical	degree	programs	at	SMU,	open	to	students	who	have	earned	at	least	a	bachelor’s	degree.		Additionally,	participating	students	were	considered	novice,	having	completed	basic	science	course	work	but	having	limited	exposure	to	an	inpatient	inter-professional	healthcare	setting.				
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	 Specific	inclusion	criteria	included	being	age	21	or	older,	completing	Team	STEPP’s	training	through	SMU	and	the	basic	physiology	and	anatomy	course	work	for	their	programs,	having	no	more	than	2	weeks	of	sequential	full-time	clinical	exposure	in	their	role	as	a	student	while	at	SMU,	and	being	a	currently	enrolled	student	at	SMU	at	the	time	of	data	collection.			 Additionally,	students	enrolled	in	targeted	programs	returning	to	school	to	pursue	a	second	career	from	a	prior	career	in	health	care	were	excluded	from	participating.	For	example,	a	student	enrolled	in	the	Physician	Assistant	program	who	had	a	prior	career	in	healthcare	as	an	RN,	LVN,	nursing	assistant,	or	Medical	Social	Worker	etc.	would	have	been	excluded	based	on	prior	work	history.	Lastly,	any	student	who	participated	as	a	subject	for	the	cognitive	interview	study	associated	with	this	work,	was	excluded	from	participation.					 ii.	Sample	Size:		 Sample	size	was	determined	a	priori	based	on	common	conventions	of	setting	the	Type	I	and	Type	II	error	rates	at	⍺=0.05	and	beta	=	0.20	respectively,	and	power	by	default	at	0.08.		Effect	size	estimates	for	the	sample	size	projection	were	based	on	results	from	Leppink	et	al.24	In	this	study,	the	authors	demonstrated	that	participants	who	initially	studied	worked	examples,	compared	to	participants	who	initially	solved	problems	autonomously,	performed	much	better	on	a	post-test.		The	study	involved	four	treatment	groups	comprising	18	to	20	subjects	in	each	group.	The	size	of	this	effect	was	calculated	using	the	eta-squared	(h2)	statistic	appropriate	for	the	complexity	of	study	design	(MANOVA)	and	represents	a	medium	to	somewhat	large	effect	size	at	h2=0.094.24	The	estimated	effect	size	used	for	sample	size	calculations	in	this	study	of	a	less	complex	design	than	the	study	by	Leppink	et	al.106	was	based	on	a	Cohen’s	d	of	0.75,	representing	a	
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time	that	matched	when	they	were	present	on	campus	and	not	in	classes.	These	dates	and	times	were	scheduled	by	the	PI	with	the	HSSC	with	an	awareness	of	when	certain	groups	of	students	were	likely	to	be	free.	Once	scheduled,	subjects	were	considered	a	participant	of	the	study.		 3.3.2b		 Procedures:		 i.		Instruments:		 The	I-SBAR	Verbal	Communication	Measure	(Appendix	10)	provided	two	dependent	variables,	a	total	performance	score	of	0-10	points	and	a	separate	assessment	performance	score	of	0-5	points.	Judgments	made	on	the	basis	of	these	scores	were	interpreted	based	on	the	following	validity	evidence.	The	tool	was	used	in	two	simulation-based	learning	activities	that	required	learners	to	verbally	report	an	I-SBAR	handoff	to	another	healthcare	provider,	after	which	revisions	to	the	wording	and	structure	were	made	from	input	by	both	nursing	and	physical	therapist	educators	at	SMU.	Educators	scoring	the	I-SBAR	verbal	communication	for	these	learning	activates	agreed	that	the	tool	captured	the	important	expected	aspects	of	a	verbal	communication.	Inter-	and	intra-	rater	reliability	evidence	for	a	group	of	four	raters	determined	a	“most	reliable”	rater	in	scoring	the	tool	from	a	prior	study.		This	rater	was	not	part	of	the	simulation	experiences	associated	with	this	phase	of	the	research	and	therefore	was	blinded	to	subject	group	assignment	when	scoring.		 The	Leppink-Paas	Scale	(Appendix	2)	provided	two	additional	dependent	variables:	intrinsic	cognitive	load	and	extraneous	cognitive	load.	The	instrument	is	open	access	and	does	not	require	permissions	for	use.	The	survey	consists	of	8	statements	and	asks	responders	to	assign	a	numeric	value	of	between	0-10	to	each	of	the	8	statements,	with	0	representing	“not	at	all	the	case”	and	10	representing	“completely	the	case”.	In	the	most	
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	 “All	of	the	following	eight	questions	refer	to	the	activity	that	just	finished.	Please	take	your	time	and	read	each	of	the	(8)	questions	carefully	and	respond	to	each	of	the	questions	on	the	presented	scale	from	0	to	10,	in	which	‘0’	indicates	not	at	all	the	case	true	and	‘10’	indicates	completely	the	case	true.”			 	 Items	1-4	linked	to	the	constuct	of	ICL	through	the	idea	of	complexity	refering	to	how	many	interacting	elements	are	required	to	make	sense	of	a	learning	activity.	For	items	1	and	2	most	responders	illustrated	their	understanding	of	a	learning	activity	being	complex	as	having	multiple	elements	or	components	to	keep	track	of	or	think	about	at	the	same	time.	Additionally,	several	also	described	a	learning	activity	being	complex	when	it	was	something	difficult	or	unfamiliar	to	them.	These	findings	are	consistent	with	those	identified	by	Naismith	et	al.103	that	prior	experience,	task	complexity	and	appropriate	for	level	of	training	relate	to	ICL	in	medical	simulation	environments.	It	appears	that	questions	1	and	2	capture	these	concepts	in	novice	health	professional	students	as	written.	Item	3	of	the	survey	refers	to	complex	terms	mentioned	in	the	learning	activity.	A	majority	of	responders	defined	complex	terms	as	those	they	did	not	understand	which,	when	considering	ICL	as	a	combination	of	the	learner	knowledge	and	the	inherent	difficulty	of	the	task,	a	lack	of	understanding	links	to	ICL.	No	suggested	changes	to	item	3	are	indicated	-see	table	4.8	for	rationale.	Item	4	of	the	survey	links	mental	effort	to	the	complexity	of	the	activity.	Most	students	defined	high	mental	effort	as	having	to	think	about	multiple	things	
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All of the following eight [8] questions refer to the activity that just finished.  Please take 
your time to read each of the questions carefully and respond to each of the questions 
on the presented scale from 0 to 10, in which ‘0’ indicates not at all the case and ‘10’ 
indicates completely the case: 
 
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 
 
 
[1] The content of this activity was very complex. _______ 
[2] The problem/s covered in this activity was/were very complex. _______ 
[3] In this activity, very complex terms were mentioned. _______ 
[4] I invested a very high mental effort in the complexity of this activity. _______ 
[5] The explanations and instructions in this activity were very unclear. _______ 
[6] The explanation and instructions in this activity were full of unclear  
 language. _______ 
 
[7] The explanations and instructions in this activity were, in terms of learning, 
 very ineffective. _______ 
 
[8] I invested a very high mental effort in unclear and ineffective explanations and 









Leppink, J., Gog, T., Paas, F. and Sweller, J. (2015) Cognitive load theory: researching and planning 
teaching to maximize learning, in Researching Medical Education (eds J. Cleland and S. J. 




















































Informed Consent  






Who is doing this research study? 
 
Principal Investigator: Susan Grieve, DPT, MPT, MS 
Department: Physical Therapy 
Institution: Samuel Merritt University 
Contact: 510.879.9200 x 7384, sgrieve@samuelmerritt.edu 
 
Faculty Advisor/Dissertation Chair: Shari Rone-Adams, PT, MHSA, DBA 
Nova Southeastern University, Department of Physical Therapy, College of Health Care 




Site Information: Health Science Simulation Center Samuel Merritt University, 450 30th Street 




What is this study about? 
 
This is a research study, designed to test and create new ideas that other people can use. The 
purpose of this research study is to determine how novice learners in graduate health professional 
education interpret the wording in a series of questions on a survey designed to measure the type and 
amount of mental effort (cognitive load) experienced during a simulation activity. Understanding the 
type of mental effort (cognitive load) experienced during a simulation may help educators better 
design simulation experiences to optimize the experience for learning.	 
 
Why are you asking me to be in this research study? 
 
You are being asked to be in this research study because you are enrolled as a student one of 
the following graduate health professional programs at Samuel Merritt University; Doctor of 
Physical Therapy, Doctor or Master of Occupational Therapy, Entry Level Master of Nursing 
Science, Master of Physician Assistant or Doctor of Podiatric Medicine.  
 
This study will include about 10-12 people. It is expected that all 10-12 people will be enrolled in 
the study from the Samuel Merritt University campus in Oakland California.  
 




While you are taking part in this research study you will be asked to participate in one session 
for approximately 30-40 minutes.  
 
Research Study Procedures - as a participant, this is what you will be doing: 
 
At the end of a formative simulation activity associated with a regularly scheduled course you 
are enrolled in at SMU you will be escorted to an interview room to fill out a survey made up of 
eight questions. This should take 5-7 minutes. When finished you will join the rest of your class 
for any scheduled formal debrief regarding the simulation experience. You will then be escorted 
back to the interview room and participate in a cognitive interview with a faculty member that is 
not one of your programs’ faculty. The interview will take 15-20 minutes and will be audio 
recorded. Your interviewer will begin by reading you an introduction to what you will be doing 
and allow you to ask and have answered any questions before the recording begins. They will 
inform you of when the recording will begin. During the interview you will be asked a series of 
questions designed to have you think about the words and phrases that made up the survey you 
filled out earlier. You will be able to refer to your survey at any time during the interview and 
may ask any clarifying questions. The interviewer may also ask questions to clarify your 
answers and write a few notes. There are no right or wrong answers to these questions. When 
the interview is completed the interviewer will let you know the recording has been turned off.  
This will mark the end of your participation and you will be offered a $5.00 coffee shop gift card 
for your time. 
 
In the event that there are two participants to be interviewed and only one interviewer available, 
you may be asked to wait and additional 15-20 minutes at the end of the simulation experience 
before your interview begins. 
 
Are there possible risks and discomforts to me?  
 
This research study involves minimal risk to you. To the best of our knowledge, the things you 
will be doing have no more risk of harm than you would have in everyday life.  
 
What happens if I do not want to be in this research study?  
 
You have the right to leave this research study at any time, or not be in it. If you do decide to 
leave or you decide not to be in the study anymore, you will not get any penalty or lose any 
services you have a right to get. If you choose to stop being in the study, any information 
collected about you before the date you leave the study will be kept in the research records for 
36 months from the conclusion of the study, but you may request that it not be used.  
 
What if there is new information learned during the study that may affect my decision to 
remain in the study? 
 
If significant new information relating to the study becomes available, which may relate to 
whether you want to remain in this study, this information will be given to you by the 
investigators. You may be asked to sign a new Informed Consent Form, if the information is 




Are there any benefits for taking part in this research study?  
 
There are no direct benefits from being in this research study. We hope the information learned 
from this study will help you be more aware of the mental efforts (cognitive load) you experience 
during a simulated learning activity. This awareness may help you better learn from these types 
of learning activities.  
 
Will I be paid or be given compensation for being in the study?  
 
You will be given a $5.00 Starbucks coffee gift card when you have completed your cognitive 
interview before you leave the simulation center. The gift card will not be pro-rated if you do not 
complete the interview.  
 
Will it cost me anything? 
 
There are no costs to you for being in this research study. 
 
Ask the researchers if you have any questions about what it will cost you to take part in this 
research study (for example bills, fees, or other costs related to the research). 
 
How will you keep my information private? 
 
Information we learn about you in this research study will be handled in a confidential manner, 
within the limits of the law and will be limited to people who have a need to review this 
information. The audio recordings or your interview and survey results will be kept in the locked 
office of the principle investigator (PI) at Samuel Merritt University (SMU). Once the audio 
recordings are transcribed they will be deleted permanently from the recorders. This data will be 
available to the researcher, the Institutional Review Board and other representatives of this 
institution, and any regulatory and granting agencies (if applicable). If we publish the results of 
the study in a scientific journal or book, we will not identify you. All confidential data will be kept 
securely in a locked file cabinet in the PI’s office at SMU. This will include hard copies of the 
transcribed recordings as well as electronic data files on a designated flash drive. All data will 
be kept for 36 months and destroyed after that time by placing the hard copy transcribed 
interviews and survey sheets in a university paper shredder and deleting any files stored on the 
flash drive.  
 
Under California law, the privilege of confidentiality does not extend to information about sexual 
or physical abuse of children or the elderly. If a researcher has or is given such information, he 
or she will be required to report it to authorities. The obligation to report includes alleged or 
probable abuse as well as known abuse. 
 
Will there be any Audio or Video Recording? 
 
This research study involves audio recording. This recording will be available to the researcher, 
the Institutional Review Board and other representatives of this institution will be kept, stored, 
and destroyed as stated in the section above. Because what is in the recording could be used to 
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find out that it is you, it is not possible to be sure that the recording will always be kept 
confidential. The researcher will try to keep anyone not working on the research from listening to 
the recording. The recording once transcribed will be deleted from the recorder and your name 
will not appear on your transcribed interview. 
 
What Student/Academic Information will be collected and how will it be used?  
 
We will ask you if you are enrolled at least as ½ status at SMU as well as program you are 
associated. We will not confirm your answers with the registrar.  
 
Whom can I contact if I have questions, concerns, comments, or complaints? 
 
If you have questions now, feel free to ask us.  If you have more questions about the research, 
your research rights, or have a research-related injury, please contact: 
 
Primary contact: 
Susan Grieve, PT, MS, DPT can be reached at 510.879.9200 x 7384, 
sgrieve@samuelmerritt.edu. 
 
If primary is not available, contact: 
 
Gail Widener PT, PhD Chair, Samuel Merritt University Institutional Review Board for the 




Shari Rone-Adams PT, MHSA, DBA Committee Chair can be reached at (954) 262-1740. 



























Research Participants Rights 
 
The rights stated below are the rights of each person who is asked to be in a research study. As 
an experimental subject, I have the following rights: 
  
1. To be told what the study is trying to find out;  
2. To be told what will happen to me and whether any of the procedures, drugs, or devices 
is different from what would be used in standard practice;  
3. To be told about the frequent and/or important risks, side effects, or discomforts of the 
things that will happen to me for research purposes.  
4. To be told if I can expect any benefit from participating, and, if so, what the benefit might 
be;  
5. To be told of the other choices I have and how they may be better or worse than being in 
the study;  
6. To be told what sort of medical treatment is available if any complications arise;  
7. To refuse to participate at all or to change my mind about participation after the study is 
started. This decision will not affect my right to receive the care I would receive if I were 
not in the study;  
8. To receive a copy of the signed and dated consent form;  
9. To be free of pressure when considering whether I wish to agree to be in the study.  
 
 
All space below was intentionally left blank. 
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Research Consent & Authorization Signature Section  
 
Voluntary Participation - You are not required to participate in this study.  In the event you do 
participate, you may leave this research study at any time.  If you leave this research study 
before it is completed, there will be no penalty to you, and you will not lose any benefits to which 
you are entitled. 
 
If you agree to participate in this research study, sign this section.  You will be given a signed 
copy of this form to keep.  You do not waive any of your legal rights by signing this form.   
 
SIGN THIS FORM ONLY IF THE STATEMENTS LISTED BELOW ARE TRUE: 
• You have read the above information. 





















































































































































































































































































































































































































































































Case: Reliability Study/SG dissertation project 
Type of Simulation: manikin 
Objective of I-SBAR: Assess patient’s stability for out of bed activity 
Setting/Background: Patient on regular medical floor, dx of “dysrhythmia” and high HR, patient not OOB since 
admission the evening prior.   
 
 
Scoring Instructions:  
• Place a mark in the shaded boxes if included in the verbal I-SBAR response 
• Report total score out of a maximum possible of 10 points 
• Assessment: 
* If the recording includes mention of HR, O2 sat, BP and RR without specific values, score as 0.5 
point for each variable mentioned.  If values are included score 1 point.   
** Appropriate answers for ECG rhythm include “tachy”, “tachycardia” or “a-fib”.  If “racing 
heart” or “heart racing” is mentioned, score 0.5 under HR unless a value is provided which 
would then be a score of 1.  
*** For A&O accept any indication for patient state such as anxious, stressed etc. for 0.5 points  
Abbreviations: 
• OOB – out of bed   
• dx – diagnosed 
• HR – heart rate 
• O2 sat – oxygen saturation 
• BP – blood pressure 
• RR – respiratory rate 
• ECG – electrocardiogram 
• A&O – alert and oriented 
Category Response 
I – Introduction  Name 0.5 Title 0.5 
S – Situation  
Assess for stability and or ability with OOB 
activity (or some statement regarding why they 
are in the room) 
1 
B – Background  
Admitted with dx of cardiac dysrhythmia, 
Not OOB since admit, or other appropriate 
statement regarding background 
1 
A – Assessment  
HR* O2 sat* BP* RR* ECG** rhythm A&O*** 
0.5 1 0.5 1 0.5 1 0.5 1 0.5 0.5 
R – Response/Recommend  Stable? Y/N 1 
Rationale or 
Recommendation 1 




























Simulation in Health Care Education Study
Interested in helping educators understand more about designing 
quality simulation experiences?
For more information, contact
Susan Grieve, PT, DPT, MS, OCS, Assistant Professor
Department of Physical Therapy, Samuel Merritt University
510-879-9200 x 7384
Sgrieve@samuelmerritt.edu
I am a PT Faculty at Samuel Merritt University hoping to understand how 
the design of a simulation experience affects the cognitive load experience of
health professional students early in their education.  
Who can help?
• Students in the DPT, MOT, OTD, PA, DPM and ELMNS programs 
who have finished basic science course work and have had Team 
STEPPS training through SMU. 
• If eligible you will be asked to participating in 1 one hour









	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	


























































Participant ID: _____________________  Date: ______________________ 
 
 
DATA COLLECTION FLOW SHEET – RCT 
 
Orientation and Informed Consent 
 Greet participant in designated waiting area. And bring to conference room assigned. 
 
 Reconfirm inclusion criteria using check off sheet and clarifying Team STEPPS 
training.  
o Must have been exposed to I-SBAR or SBAR during course work  
 
 Explain the general flow of the data collection process. 
o Time to read and ask questions regarding the informed consent 
o Brief followed by active simulation followed by filling out a questionnaire about the 
active simulation experience. 
o Coffee card provided after completion of the questionnaire. 
o De-brief if requested but not part of the study or mandatory. 
 
 Informed consent 
o Provide  the participant the informed consent.   
o Answer any questions and obtain participants signature.  
o Ask if they would like a copy.  Provide one if requested. 
 
The Study - Brief 
 Present goals and objectives to participant 
o These are on a separate sheet of paper the participant may use to take notes and 
use in the encounter. 
o Review but do not ask for any questions or answer any questions. If the participant 
has questions respond that there will be a time for questions following the 
orientation. 
 
 Provide an overview of the encounter 
o Explain that the simulation will last no more than 7 minutes.  
o This will be a manikin based simulation and the manikin will respond to any 
questions the participant may have. 
o Escort participant to the simulation environment and allow them to view and 
explore the environment for no more than 5 minutes. 
§ The monitors will be running but with different data from the actual 
simulation. 





 Intervention  - provided the appropriate intervention based on group assignment 
 (Traditional-Brief) - Control 
o Allow the participant 10 minutes of unstructured time to prepare for the simulation. 
 
 (Facilitated Tutored problem Brief) - Treatment 
o Participants spend 10 minutes as a structured facilitated example-based learning session for 
the simulation activity. The PI will ask the participants a series of questions designed to bring 
their knowledge in pieces together prior to the simulation activity. The opening questions for 
this component of the brief will be;  
 
a. “Let’s review what you know about I-SBAR handoff communication. What do each of 
the component parts of I-SBAR stand for?”  
i. Write I-SBAR on the white board 
b. “Where and how might you gather the information that will allow you to report a 
complete I-SBAR in the simulation environment you are about to enter?” 
c. “What difficulties do you anticipate you will encounter once you enter the 
environment and how might you plan to overcome them?”  
 
o Allow the participants to ask additional follow-up questions. 
o Allow the participant to spend any remaining time preparing however they wish for the 
encounter. 
 
 The Active Simulation 
 After the brief, escort the participant to the simulation suite and begin the simulation 
activity. They may bring their provided clipboard and paper/pen 
o The participant will have 5 minutes to interact with the environment 
o At the end of 5 minutes the monitors will go blank and  a confederate will enter the room 
and ask for an I-SBAR on the patient. 
o The participants verbal I-SBAR will be audio-recorded. 
 
 Lepppink-Paas Scale 
 o Escort the participant back to the conference room and have them fill out a Leppink-Paas 
Scale. 
o Once completed issue a coffee card to the participant and obtain their signature. 







  Participant ID#_____ 
	
Simulation Information          
 
Objective: 




o Collect the needed information to verbally report a thorough patient update/handoff using the I-SBAR 
format. 
o Provide a complete verbal I-SBAR to another team provider when prompted. 
 
Background: 
o 59 year old male/female 
o Lives alone in the hills has many stairs from garage down to front door. 
o Felt heart racing last night /got concerned and called 911 – ended up in hospital at 1:30 am. 
o Independent in all activities but feels like he’s/she’s slowing down a bit, gets more “winded” over the 
past few months, more tired out. 
o No cardiac history in the past but father died of “heart attack” in his 60’s and mother had a small 
stroke last year. 
o Has not been out of bed since coming in to the hospital early this morning. 
o Was just moved to a room with telemetry monitoring from the ED an hour ago. 
o Medical diagnosis: Cardiac dysrhythmia – possible new onset a-fib. 













Qualitative description may be applied 
Patient Status Student learning outcomes or actions desired 
Trigger to move to next state 
 
STATE 1 - BASELINE 
 
• Alert and oriented 
• In bed 
• Concerned that they are in the hospital 
but able to answer all questions. 
• Lives alone in the hills has many stairs 
from garage down to front door. 
• Felt heart racing last night /got 
concerned and called 911 – ended up in 
hospital at 1:30 am. 
• Independent in all activities but feels like 
s/he’s slowing down a bit, gets more 
“winded” over the past few months, more 
tired out. 
• No cardiac history in the past but father 
died of “heart attack” in his 60’s and 
mother had a small stroke last year. 
• Hasn’t been OOB since coming in to the 
hospital. 
• The time is the actual time. 
• Just moved to room an hour ago from 
the ED.  
• Has had some kind of medication but not 





• O2 sat 98 
• BP 134/80 
• HR 80’s- low 100’s 
• RR 17 


















PLOF, family history 






• Simulation operator will play the 
patient and interact from the 
control room with the learner.  
Sim operator will answer all 
questions the learner asks.   
 
• If the learner does not initiate 
conversation the sim operator 
will ask the learner “I’m sorry I 







• Cooperative but 
concerned, wants 
to get home ASAP 
 
Trigger to move to next 
State 
 








Qualitative description may be applied 
Patient Status 
Physiologic parameters, 
disposition of patient  
Student learning outcomes or actions desired 
Trigger to move to next state 
 
STATE 2 – HR Increase 
 
Near the end of the interview patient 
responds saying; 
 
“there, I feel it. It’s racing – I feel my 





• O2 sat 98 
• BP 134/80 
• HR 106-145 







• Captures dysrhythmia 
or increase in HR on 
monitor and 
acknowledges this to 
patient 
 
• Appropriately informs 
patient they will need to 
check in with their CI 







• Keep runs going until 
student notices and has a 
chance to determine if the 
rhythm is stable for OOB 
activity 
 
• Continues to interact with 
the participant until the 5 
minutes is over or until 
the participant reports 






• More concerned, a 





Trigger to move to the next 
state:  
 
• 5 minutes is over or until the 
participant reports they are 









Qualitative description may be applied 
Patient Status 
Physiologic parameters, 
disposition of patient  
Student learning outcomes or actions desired 
Trigger to move to next state 
 
STATE 3 - The I-SBAR 
 
The participant remains in the room 
and reports to the CI or PCP who 




Null at this point 
 
Expected Learner Actions:  
 
The participant will report off 






• At the end of 5 minutes the 
operator turns off the monitors 
and announces the simulation is 
over 
 
• They then enter the room and act 
as the CI or PCP etc. and ask 
“Can you give me an I-SBAR for 
this patient?” 
 
• Important: this I-SBAR interaction 




Trigger to move to the next 
state 
 
Once the participant has 
finished their I-SBAR they are 
escorted to a de-brief and are 








Complexity (list all interacting elements) 
• Room: standard hospital acute care room, bed, chair, over bed table, water pitcher, pt’s tablet on table  
• Manikin: O2 via nasal cannula, O2 sat monitor, BP cuff, ECG chest leads, wrist band, IV hep locked, pt resting in semi-fowlers position 
• Monitor:  O2 sat, BP, HR, EGC continuous, BP inflates during encounter on auto 1 time, When HR increases monitor alar sounds 
• CI/PCP: participants have been introduced prior to sim activity, appropriate lab coat with clearly visual name tag and profession. 
Fidelity 
• Manikin based simulation with eye blink, chest rise and fall, and voice feed 
Student Support 
• Prior introduction to the environment, introduction to the sim operator/CI, communication with patient for questions answered, monitor 








General Informed Consent Form 






Who is doing this research study? 
 
College: Department of Physical Therapy, College of Health Care Science, Health Professions 
Division	
 
Principal Investigator: Susan Grieve, DPT, MPT, MS 
 








What is this study about? 
 
This is a research study, designed to test and create new ideas that other people can use. The 
purpose of this research study is to determine how novice learners in graduate health professional 
education perform on verbal patient handoff skills using the I-SBAR format after participating in 
different types of simulation briefs before a simulation experience. Additionally, the study will 
determine if the different types of mental effort (cognitive load) experienced during the simulation 
activity correlate to performance on verbal patient handoff skills. Understanding this is important in 
helping educators better design simulation experiences to optimize learning and performance.	 
 
Why are you asking me to be in this research study? 
 
You are being asked to be in this research study because you are enrolled as a student one of 
the following graduate health professional programs at Samuel Merritt University; Doctor of 
Physical Therapy, Doctor or Master of Occupational Therapy, Entry Level Master of Nursing 
Science, Master of Physician Assistant or Doctor of Podiatric Medicine.  
 
This study will include between 46 and 58 people. It is expected that all people enrolled in the 
study will be from the Samuel Merritt University campus in Oakland California.  
 




While you are taking part in this research study you will be asked to participate in one session 
for approximately 60 minutes.  
 
Research Study Procedures - as a participant, this is what you will be doing: 
 
Upon arrival to the Health Science Simulation Center at SMU you will be provided a short 10 
to15 minute orientation by the principle investigator regarding the flow of the of the study and 
asked to read and sign this informed consent document. You will then participate in a brief with 
at least one other individual but no more than 3 additional individuals for 15-20 minutes. Once 
the brief is completed you will be escorted to the simulation activity. You will be provided a cue 
to enter the simulation activity and will participate in the encounter alone.  The encounter will 
last five minutes with two minutes allocated for you to report your handoff assessment to an RN 
who will enter the simulation environment. Once you have completed the simulation activity you 
will be escorted to a debriefing room as asked to complete an eight-item survey.  Once the 
survey form is collected data collection has ended and you will be offered an opportunity to 
participate in a closing debrief lasting up to 15 minutes.  Participation in the closing brief is 
optional as it is not required for data collection in this study but is a standard of practice in all 
simulation experiences and recommended. 
 
Are there possible risks and discomforts to me?  
 
This research study involves minimal risk to you. To the best of our knowledge, the things you 
will be doing have no more risk of harm than you would have in everyday life. Although this 
simulated clinical experience is intentionally designed to attempt to match your current level of 
understanding, some individuals find participating in any simulated clinical experiences stressful 
and anxiety provoking. You will have to opportunity to de-brief this experience with experienced 
simulation de-briefers who will be able to help you understand you discomfort and make sense 
of the experience.   
 
 
What happens if I do not want to be in this research study?  
 
You have the right to leave this research study at any time, or not be in it. If you do decide to 
leave or you decide not to be in the study anymore, you will not get any penalty or lose any 
services you have a right to get. If you choose to stop being in the study, any information 
collected about you before the date you leave the study will be kept in the research records for 
36 months from the conclusion of the study, but you may request that it not be used.  
 
What if there is new information learned during the study that may affect my decision to 
remain in the study? 
 
If significant new information relating to the study becomes available, which may relate to 
whether you want to remain in this study, this information will be given to you by the 
investigators. You may be asked to sign a new Informed Consent Form, if the information is 




Are there any benefits for taking part in this research study?  
 
The benefits from being in this research study are that we hope the information learned from 
this study will help you more to be more aware of the mental efforts (cognitive load) you 
experience during a simulated learning activity. Additionally, we hope the experience of 
participating in the simulation brief, activity and debrief help you in perform better verbal 
handoffs in your future as a health care provider.  
 
Will I be paid or be given compensation for being in the study?  
 
You will be given a $10.00 Starbucks coffee gift card once your survey form is collected and 
before you leave the simulation center.   
You must participate in the brief and simulation activity as well as complete the survey form to 
receive the gift card, but you do not need to participate in the de-brief. 
 
Will it cost me anything? 
 
There are no costs to you for being in this research study. 
 
Ask the researchers if you have any questions about what it will cost you to take part in this 
research study (for example bills, fees, or other costs related to the research). 
 
How will you keep my information private? 
 
Information we learn about you in this research study will be handled in a confidential manner, 
within the limits of the law and will be limited to people who have a need to review this 
information. The audio recordings or verbal handoff and survey responses will be kept in the 
locked office of the principle investigator (PI) at Samuel Merritt University (SMU). Once the 
audio recordings are scored they will be deleted permanently from the recorders. This data will 
be available to the researcher, the Institutional Review Board and other representatives of this 
institution, and any regulatory and granting agencies (if applicable). If we publish the results of 
the study in a scientific journal or book, we will not identify you. All confidential data will be kept 
securely in a locked file cabinet in the PI’s office at SMU. This will include score sheets of hand 
off performance and surveys. All data will be kept for 36 months and destroyed after that time by 
placing the score sheets and survey sheets in a University paper shredder.   
 
Will there be any Audio or Video Recording? 
 
This research study involves audio recording. This recording will be available to the researcher, 
the Institutional Review Board and other representatives of this institution. The recording will be 
kept, stored, and destroyed as stated in the section above. Because what is in the recording 
could be used to find out that it is you, it is not possible to be sure that the recording will always 
be kept confidential. The researcher will try to keep anyone not working on the research from 
listening to the recording.  
 








If you have questions now, feel free to ask us.  If you have more questions about the research, 
your research rights, or have a research-related injury, please contact: 
 
Primary contact: 
Susan Grieve, PT, MS, DPT can be reached at (510) 879-7384. 
 
If primary is not available, contact: 
Shari Rone-Adams PT, MHSA, DBA Committee Chair can be reached at (954) 262-1740. 
Please note Dr. Rone-Adams is located in Florida which is 3 hrs ahead of California time. 
 
Gail Widener PT, PhD Chair, Samuel Merritt University Institutional Review Board for the 
Protection of Human Subjects (SMUIRB) can be reached at (510) 879-9200 x 7378  
 
Research Participants Rights 
For questions/concerns regarding your research rights, please contact: 
 
Institutional Review Board 
Nova Southeastern University 
(954) 262-5369 / Toll Free: 1-866-499-0790 
IRB@nova.edu 
 
You may also visit the NSU IRB website at www.nova.edu/irb/information-for-research-
participants for further information regarding your rights as a research participant. 
 
 




Research Consent & Authorization Signature Section  
 
Voluntary Participation - You are not required to participate in this study.  In the event you do 
participate, you may leave this research study at any time.  If you leave this research study 
before it is completed, there will be no penalty to you, and you will not lose any benefits to which 
you are entitled. 
 
If you agree to participate in this research study, sign this section.  You will be given a signed 
copy of this form to keep.  You do not waive any of your legal rights by signing this form.   
 
SIGN THIS FORM ONLY IF THE STATEMENTS LISTED BELOW ARE TRUE: 
• You have read the above information. 




Adult Signature Section 
 












 Signature of Participant 
 
 
  Date  
Printed Name of Person Obtaining 
Consent and Authorization 
 Signature of Person Obtaining Consent & 
Authorization 
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